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Biomass energy will be helpful to solve the problems of energy shortage and 
environmental pollution. Biomass pyrolysis technology could convert low-quality 
biomass to higher quality liquid fuel or high add-value chemical material. It can not 
only relieve the demand press of power fuel and improve the using efficiency of 
biomass as energy, but also can improve the structure of energy in China. 
A self-made bench-scale biomass pyrolysis system based on related technologies 
and principles was designed in this study. The pyrolysis system consists of five major 
components, a feed section, reactor section, product collection section, testing and 
control section, inert gas supply section. 
The biomass pyrolysis of eucalypt sawdust was studied using a self-made 
bench-scale pyrolysis reactor. The influence of main parameter on biomass pyrolysis 
was studied and the influence mechanism was analyzed. This study provided 
reference for application of the biomass pyrolysis. 
Results showed that high heating of raw materials shortened residence time of 
the biomass at low temperature，reduced char production，while improved bio-oil 
production；The yield of bio-oil increased as feed rate increased in a certain range；
The yield of char increased as feed rate increased；The mximum bio-oil yield ratio 
from eucalypt sawdust was 40 %(W/W) at a pyrolysis temperature of 500℃ and a 
feed rate of 300 g/h. 
The chemical composition of bio-oil from eucalypt sawdust was performed 
according to GC-MS analysis. The eucalypt sawdust bio-oil was a mixture of complex 
organic compounds with extensive existence of oxygen. The bio-oil mainly contains 
organic acids and ketone. The content of acetic acid and hydroxyacetone were 37.2%， 
10.9%，respectively. Bio-oil could be refined to gain high quality bio-oil. Upgrading 
of bio-oil and combined with the utilization of gas and char，biomass can be 
comprehensively utilized as a clean energy source. This study has provided a 
scientific reference for the development of biomass pyrolysis technology. 
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之一[6]。 据估计，绿色植物每年固定的能源，相当于 600 亿至 800 亿 t 石油， 






























洁的液体燃料，每千克燃料酒精完全燃烧时约能放出 30000 kJ 的热量，可以代
替汽油、柴油等化石燃料[13]。在汽油中添加 10%的燃料酒精可使环境污染指数
降低 25%~30%。2010 年，巴西用甘蔗为原料生产 2000 万 t 燃料酒精，美国以玉
米为原料生产 4000 万 t 燃料酒精。目前，我国每年汽油的消耗量在 7000 万 t 以
上，若在汽油中添加 10%的燃料酒精，我国燃料酒精市场容量将在 700 万 t 以上；
如果在汽油中添加 25%的燃料酒精，则市场容量超过 1750 万 t。 
2002 年，我国开始燃料酒精计划，国家发改委批准了安徽丰原生物化学股
份有限公司、河南天冠集团、黑龙江华润酒精有限公司、吉林燃料酒精有限责任




期发展规划》，到 2020 年我国燃料酒精的生产规模将达到 1000 万 t。 
我国生产燃料酒精的原料以玉米和陈化粮为主，但这不符合我国的国情。目
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集不方便的限制，目前电厂规模多在 5~7.5 万 kW 之间。 



































































生物质原料固化成型后，密度高达 1 t/m3 左右，贮存和运输非常方便[36]。易
实现产业化和大规模应用，其热性能优于木材，燃烧热效率高，燃烧热值达 16000 
kJ/kg 左右，体积发热量与中质煤相当。并且保持了生物质挥发性高、易燃烧的





























































国外对生物质气化技术的研究己有 160 多年的历史，20 世纪 70 年代初的石
油危机使生物质气化技术达到一个新的发展水平。目前，欧美国家的生物质气化
技术比较先进，规模比较大，自动化程度较高[49, 50]。而在发展中国家，生物质
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